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Dial based on audio posit Ion for presenting 
(numerical) data around user's head 



By mean© of HRTFmodeling and headphones it is possible to place a sound source in any 
position around a user's head. The HRTF models the transfer function of a (virtual) 
loudspeaker to an ear of a particular user, The HRTF can be measured with In-ear 
headphones and a number of loudspeakers, and interpolated for intermediate positions (see 
e,g. EPP0207d297.4 or WO01 49066), Many devfces/appl]rations present numerical or 
nominal data (e.g. a clock, themao?tiBterl30-4S tieg), car electronics.,-). Usually this is on-a 
alphanumeric^ display or dial. Users have to watch all these devices alt the time, but this is 
not in all circumstances/applications desirable, 

It to possible to create a virtual dial around the head of a user wearing headphones, and to 
use the sound image as pointer (e.g. Fig. 1). Two stand alone loudspeakers can also be 
used. 



Many applications can be thought of which might benefit from this technology. 
Consumer Applications are e.g. 

- a jogger does not want to took at the wrist watch of his heart rate meter all the time and 
gets his heart rate as a projection of the music he Is lisiening to while jogging 

- an email comes in. Dependence on the importance of who sent it, a beep js added in a 
certain position to your musio (while watching t.v. with headphone e.g./ or or behind p.c. ) 

- relaying Information in the car 

Professional applications are e,g. 

- Fire department going Into smoky cdrridors can hardly read dials. Different frequency 
beeps could represent different dials {e.g. 1 how cioseby a fire hearth is, and one 
indicating base station or medical data) 

- A surgeon operating might desire additional audio feedback (which he does not readily 
get from his staff, e,g. sensory data from his operating instruments, like farce feedback) 
through small in-ear headphones, white still being able to fully concentrate on his work 
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The dials can be implemented vertically over the head, horizontally around It, or even a 

number of discrete classes in discrete locations. E.g.^ _ 

f / 



/ ^ J* * 




Ra 2: Mapping three nominal thapmometer values on a chess board pattern In a circular 
8 y order. The order could also be zigzag e.g. 



■r 
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Fig. 3: Spiral dial. The distance oan be simulated by making the sound softer. 
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Example of providing two audible measurement displays simultaneously. One on the left and 

right of the user. 



Data transfer between headphone and sansox/data device can be wireless e.g. via 

bluetoothorwfred, 

The sound can be e,g beeps. 

The mapping cm be done by aay technique fcnovm from mathematics, histweeu ID 
axis and 3D sphere* cone, cUinder, plane, ... at certain position compared to the user's 
head. Two dimensional numerical entities can also be prttf ected (e>g a geograpical 
map). 

A system containing an audio reproduction apparatus with processing capability 
headphones, and a measurement device (e.g. heart rate meter) and a method of 
representing numerical data as a. directional audio signal are also possible. 

The key idea is: 

- selecting an calculating a taaaafotmation from the MEASUREMENTS to a vritual 
space around a user's head (user interface for morphing a mapping may be 
incorporated, e.g on MP3 player, GSM, dashboard car > . ♦ .) 

- performing audio processing so that at least at certain instances of time a sound 
source is perceived to originate form the required virtual location 



BEST AVAILABLE COPY 



) PHNL021200KPP — - ~ 20115002 



% 



CLAIM: 

A user interface apparatus for presenting at least one measurement fern a measuring 
device to a user, 
characterized in that: 

- aprocessor is included able to realize a mapping between the measurement 
coordinate axis and the space around the user's head; 

- a source of an audio signal is present; and , 

- an audio signal processor is present capable of tra^formurg the audio so that* 
appears to come from a particularpoint in space. -around the user s head 
corresponding to the mapping to space of the particular measurement. 
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